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^ ^ V^V - A^i n T h > ( kT. h > H2A, H2B, H3, H4 ^fl^n 2 

fife^ 8 <h DNA i/i/m^#Vi;^:^ii#:T% kT. h > N ^m\Z-^^'t^iEmM^-^ 
ZStc U >>>mm\tMmm^Wmc DNA irmiKfWfc^^J^CJKSI^J^^TS ^: ^ V 
:ty-A»ii5^tCilf Dl:*tlfc4^^T?#ftUTVi-S (WolBfeAP- et al Cell 84, 817-819, 
1996)o ^F^Titfe^©fe¥-KJtfr/&^^^^:'5fcJse)twti^©^jg^^tj-;^ct^^JCbT, 

■tm^mi-ifi DNA {cg^ftfe-et Set -5 \zt^ z. hifi>sm'^h^. fe^*«!i^nTVis 

i^^SIf {b©MJitt;d«iJAM<±: 0^e>nTVi:fe (Hebbes,T.R. et al EMBO J. 7, 1395-1402, 

1988. Grunstein,M- etal Nature 389, 349-352, 1997) o ^ l/:ty— A^^® k7> h>®U V 

^ tlT 1/ i § (Hong,L.et al J.Biol.Chem. 268, 305-314, 1993) . 

kT. h >® 7-fe5^>lWb«k7> h >r±^Mmm CkT^ h >7ii5^;i/ h ^ >X 7 x 
^--if(mstoneAcetyltransferase);HAr) <h k7> b >JUi7-fe5^;Wb^^ (k7.h>x7-fe 
5^^— il(Histone Deacetylase); HDAC) <i:©;t^ >X{C ^fcoTfO^^nTVi-g) il <h/J>^^^ 

a^'l4/&^^$g'&$tlTVi'5 (Ogryzko,V.V. et al Cell 87, 953-959, 1996, Brown,C.E. et al 
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Trends Biochem.Sci. 25(1), 15-19, 2000> Grozinger,C.M. et al Proc.Natl.Acad.Sci.USA 96, 
48684873,1999). 

ifi^til^Y)^ibtlT^^ft (Counsens,L.S.et al J.BioI.Chem. 254, 1716-1723, 1979). ^Tc. 

m^mmwrn xrichostatin A (TSA)tiifflM»3®f?±, Mm^^^t^ttim e>n 

X\/^tcti^ ( Yoshida,M. et al Cancer Res 47, 3688-3691, 1987> Yoshjda,M. et al Exp.Cell Res 

177,122-131,1988), mi^tc;ii7'fe9^;wbh;5^ h >*^«$ii:, umrnvtzmiAc 

^^Tz^UH}^ 6 TSATb^^tltJ: HDAC P1*^JT^^ il t-^^m ^f)^t.U-o tz (Yoshida,M. 
et al J.Biol.Chem. 265, 17174-17179, 1990) . 
m<f> HDAC mmmz-0\,^X%mW^hj-l:\,^^o W^mRMM^-^h^ Trapoxin \t 

mumm^nuh. v-sis i)^m.^^m'!k<omm^iE'^\t-t^'^mi)m^nx\,^tit)^ 

(ltazaki,H. et al J.antibiotics 43(12), 1524-1534,1990), HDAC Z. t5&^BJ 

^iS'tt^-ofz (Kijima,M. et al J.Biol.Chem. 268, 22429-22435, 1993) c ^©Pl$?^^tt^ 
nJMMT^-g) Hi^e), eiOTrapoxin ^^l-y'U-y t i^XZ-tViZm-^t^^l V HDAC 
(OiP D— - >if fe^g-g^ nX (Taunton,!, et al Science 272 408-411, 1996) . ^Offi,. 
Depudecin (Kwon,H.J. et al Proc.NatlAcad.Sci.USA 95, 3356-3361, 1998) , Phenylbutyrate 

(Warrell,R.P.Jr. et al J.Nafl.Cancer Inst. 90(21), 1621-1625, 1998) , Pivaloyloxymethyl 
butyrate (Aviram, A. et al Int.J.Cancer 56, 906-909, 1994) , MS-27-275 (Saito A et al Proc. 
Natl. Acad. Sci. USA 96, 4592-4597, 1999) , CI-994 (Howard, C.T et al Proc.Am.Assoc. Cancer 
Res. abst #2886, 2002) , SAHA (Richon.V.M. et al Proc.Natl.Acad.Sci.USA, 95, 3003-3007, 
1998 ) •. CHAP (cyclic hydroxamic acid-containing peptide) ( Furumai.R. et al 
Proc.Natl.Acad.Sci.USA, 98, 87-92, 200l) , Valproic acid (GottUcher, M. EMBO J. 20, 6969-78, 
2001), NVP-LAQ824 (Perez, L.B. et al Proc.Ani.Assoc.Cancer Res. abst #3671, 2002, 
WO02/22577 i^$g) . Apicidin (Cancer Res. 60, 6068-6074, 2000) UEOit-a^tl^YiDAC 
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WT^^t5&^*#^^nTVi§. ^J^if, FK228 (Nakajinia,H.et a] Exp.Cell Res. 241, 
126-133,1998) RZTF^ (l) TTr^^n^y^y'^y^y'^ ]<it^>^ (Bl^d.^li WO02/06307 

^/'^>7Uy Wjkm : m^flcmi). TIB-« (n) T-^^nsxyv^y^^K-fb-^ 

tl (#M 2001-348340 ^^A^$B) RlTFE-l^ (Ha) T^$tlSx:/v-^y5=- F 

2001-354694 ^<i>m) ^m^m^o S; (I) T*$n^x7°'>-<7"5^ 

Kib-^t;^ FK288 Mtg*^, -^^ (n) iz^^^T Rif)Hv:fah:jvmr$>^%(D^^\: 

rc~^^ (iia) ir^$n^5^'yv^7°5" H'fb-arti^'fb'^tj A~c ©M7E#:<t^n-e'niii& 



HDAC mmmm»±. mm^mmmcDmmm'^^t. ^imm. 7t^h- 
(mff:zmiRzs2mm). ^tc^omzh. m^itmrnm. se^^^s, ^ 




(I) 



(II) 



(Ila) 
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f^^. MB FK228m^i^(Omfn% Cm^XU l ) \Z\t. PmS Stc^^^ © HDAC 

v/oomssoiin^-^yyuy v i9^f^:$M2) \z\t. hdac E*^J>6^±#l4x u 

HI&U'^-75" (RA)> »ttMtpj^ (OA) PanDJ-t 
M ^ ± tf T V i -5 <h W A J^cC I' ^ t>: Si t ^ o 

ijyt'^ibm^-^nxioy). £-^6©a^feiBiS^-7 hU^7«®M^§i#®;iL. 

Sill, m 'i^tt^^l^gciL, MMtg(D^«^iS<-;^, OA{C:fel.iT«ife#T# 

^(Dfctb. ■&<t)^i^cnib(Dm^mmiz^mt^ms^i^-7hv^7.(D^m-^^ 
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Marks,PA.e> ^Journal of the National Cancer InstituteJ, 2000^, M 92 

p.1210-1216 

[##K^«2 3 Kim,M.S.S. TNatureMedicineJ. 2001^, ^7#, p.437-443 

S l Darkin-Rattmy.S.J. e., Fproceedings of the National Academy of Sciences of 
United States of AmericaJ, 1996^. ^ 93 p.13143-13147 
mm^Xm4] Steffan,J.S.e>, fNatureJ, 2001^, ^413^. p.739.743 
[##ff:i:g^5] Dion,L.D.6, TvirologyJ. 1997^, M 231 p.201-209 

m^mme] Chen,W.Y.e>. WdingsoftheNationalAcademyofSciencesofUnited 
States of AmericaJ, 1997^, ^94#, p.5798-5803 

mmm?] ishigurcN, ^.^^©^^^0^ imm^'^hoyipx)^ m^m 

tB»5t^a. 1997^2^ 25 B, p.81-85 

mm^^mi 02aki,s e,. m-oTi^^tci^^.mmmmrztr^mu mm^^ 
m mmmmm. 2001^11^205, p.46-95 

mm'^:Zm9] Lohmander,LS.6, TArthritis and Rheumatism J ^ 1993^. M36#. M 
9^. p.1214-22 

mm^m OJ Malfait.AM.e>. rjournal of Biological Chemistryj, 2002^, ^277 
^25-^. p.22201-8 

mm^mi U aose,D.R.e.. rAm^alscf the Rheumatic DlseasesJ, 2001 ^, M 60 
B3-^. p.62-67 
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2] Arner, EC.6> fcurrent Opinion in PharmacologyJ , 2002 Il2#, 

p.322-329 

[#B^ « 1 ] mm/A m W002/06307 yyuyh 
imf^m 2 ] mwjkm W002/055017 •%a°> 7 7 h 

^^m\t. HDAC m.m^t'^m'^^M^tVT^^-t^mwmnmmn'^h 

•v^-ox. mm^^jbmo) hdac Pis-fb-^ti^B^tc^^-r^ z: tii}^^u^m^u^ 
m^m\zm-ri>o 

^mmm^mmzm^t^ HDAcmmit^m^^ Mi^\zh-wmm^(D^m^x$> 
^^mmm\zm^^^n^ hdac las^b^t^t lt^. hdac ^^u^t^it^^^u 

\Z^(DMr^^. McWmzit. ^^0HDACE«'ft;^*&Tfei>. FK228 RO^-^OMtu 
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T'z/zy^y'^m^m (^b^ti A,B c) m^nib(DM7tw. Ms-27-275, 

Trichostatin A, NVP.IAQ824, SAHA, Apicidin, iS^Rl^^CO^^ft: (Phenylbutyrate> 
Pivaloyloxymethylbutyrate, Valproic acid ^) , CI-994> Depudecin, Trapoxin Mt/I;: CHAP 

mM\^^XX^t^Z.tf}^X^^^. »^L<\t. FK228 RU^(DM7tW. x7v^y 

(^k^tl A,B SlUC c) RZS^n^omm. MS-27-275, Trichostatin A, 
NVP-LAQ824, SAHA^ Apicidin, Phenylbutyrate S.^/ Valproic acid TJb 0 x ^^B^L 
<it. FK228AZS^(Dm7ti^. T-'^v^y^^hMb^tl (it^mA,BR-ac) RZS^tl 
^OMtU^. MS-27-275. Trichostatin A> NVP-LAQ824, SAHARC/^Apiddin TS-S. 

^fc, mm<Dmm'z>:in^<Dit^m(Dmmi^^:^^m(D hdac la^-fb^^iiLT 

HDAC ft^i. 'm<0-m:^m. m^it. YosWda, M. et al J.BioLChem. 265, 

17174-17179, 1990 izBm<D:^mizm^rm\zm^T^^. Mi^mizit. -micmm 

strB^^^-a-. iM mmRzmmx.^jv^mim. m'b^mz^r)^mvrzmmj:^ji 
m^<^nm^^mi^zy>^u-iy3>:fy^y^^i!m^-r^^t\z^^n^^ti!)^ 

^^Aiz-o\,^rit±f&:^mizTm^Lft^m^^to 

• FK228 : 1.1 nM (IC50 ffi ; Exp.Cell Res. 241, 126-133,1998) 

• it^<^ A : 30nM fc43l.iT$<J 85%P1* 

• MS-27-275 : 2 tiU (IC50 ffi ; Proc. Natl. Acad. Sci. USA 96, 4592-4597, 1999) 
■mm (NaM) : 280 uM (IC50 it ; Exp.Cell Res. 241, 126-133,1998) 

• Butyrates (iS^, Phenylbutyrate, etc.) : raM (Nat. Rev. Drug Discov. 2002 1, 
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287-299, 2002) 

• Valproic acid : mM (Nat. Rev. Drug Discov. 2002 1, 287-299, 2002) 

• Trichostatin A : 2.1 nM (iCsoffi ; Exp.Cell Res. 241, 126-133, 1998) 

• NVP-LAQ824 : 0.03 H M (IC50 ffi ; Blood First Edition Paper, prepublished online June 19, 
2003) 

• SAHA : 10-20 nM (IC50 ifi ; Proc. Natl. Acad. Sci. USA, 95, 3003-3007, 1998) 

• Apicidin : 5 nM (IC50 ^4 ; Cancer Res. 60, 6068-6074, 2000 ) 

*^0j(Dsij(Z)iff ^ bi/i HDAc mm\\^-^m\t. ±ib Yoswda moiimz^ o m'^htc 

HDACM^SIt (iCsoiii) 50^100 WMOT, =tO^^U<^ilO WMOT. 
■MM^-t^^ttl^X^^. 3lSaP®#®«^, 10^feD*tO.OOly&^e>5OOmg,»^b 

<«o.oi~3oonig:6^^3g^T :Ln^mxh^^^\t27bmA^\z^nx^^-t^MW^ 
m^p^. ^T^b<t^Mf^^tz#»ps4$n^^-&t*,iiHi^jto*uo.oooi*^e 

10Qmg*^.»^b<^i0.001~10ingd^3lSTfeS. ^^m.^> ^^mt&i. M 
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^)V7}vn-)v^^ts. zi<Dm.^m\t^fsmji^mmmzmim^M. mmu mm 
moo^^tmmi -tra> mmi^^mLT^^Th^v\ 

•^i^izmmmi mm. mmm. ^w, ^Mm\ h-x). 

<^^mmv. mmm\zmm7}^ximm(Dmmmm\z^mi^Tmm't^^thxt^. 

^mmmMizm^^^^n^^t^mommm^m^m'tizn.wmimm^mvxh^i.^ 
wmimmtLTit. mMmm\zmmx^^<tk^(D:^m. m^\mmmm\^mmr^ 

OT. mmm\zx:^mm(D^m^^x$>^ hdac m.m<t^m<Dmm^^mmn-7 h 
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^mmi : ^■^^'^mi^^mmM\zm^yo^-t^'^jti> (pg) Miiststi (u 
(0*6fea, i.o~i.5kg) ^mmwv^mt^^tz^^ mm^^m^ 

(0.25%-lmM ; GIBCO-BRL ttM) \ZX yiX,. 1 StP^mS©^, ISOOrpm. 5 ^XM'b 
:«'libMbfc«^i5'>^^3'^«'l'-^>>ViS% (DMEM^ GIBCO-BRLM) 
^bfc. ^ViT^^^*:?-- if A (0.15% ; ^-U>;^f- • "^WN-T Ai±m) /dmem 
TSTt:, 3~l2l^rBl^Sb;/t^. ■f-i'P>;'^U/->3.7'('Jl/^— (lOOAtm, Falcon^M) 
iiiilii:^^^ ISOOrpm. 5 ^©iS'O^lliC^H^, U(t«^^t^$1±fCo DMEM/10%FBS 
^mi:-\-^\Z^WLfd^s DMEM/10%FBS ^m\Z 2Xio5cells/nil Jc;^^ckdHMb, 

tCc 3 Q^t^flfc^50Ag/ml77>^;Hf >®^^^DMEM/10%FBS^Jtil iUT> 

;i'h*>^ig^) 200itinc^ifeb, $e>ic:2 Bre^^n^ 2 niiii^jgbfc:. ^©m, 'i7ij- 

=;?I^M«&l>[#«Oft^«ifflfiS**^JS^ lOMCi/ml ©Na2^SO4'^l|-TX=i;l/H>^iSdfe200 
yxUCTS Bfal^^x '^iiL;^^, 200//l©77.:3;i/t:>MJSilln:3lH]»b. 200jLtl 

-^^m) XMBiV. 48^mW:(D^^±m^2J0^]t'DmUh. hyZftl^yh (Packard 

mimtmt: m%. u^^j^ymmbm^ o%tLrc-^^mx'^(D m^mm-^^s^^ 
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1 .^Jth irfiT 


PG^^il* (%) 




1000 dM 


98 




100 nM 


93 




10 nM 


51 




InM 


20 


FK228 


100 nM 


97 




10 nM 


39 


MS-27-275 


10 M 


87 




1 M 


52 




3mM 


93 




0.3 mM 


27 


Phenylbutyrate 


3mM 


66 




ImM 


14 




0.3 mM 


-2 


Valproic add (Na ^) 


3mM 


79 




ImM 


46 




0.3 mM 


49 


Trichostatin A 


1000 nM 


58 




100 nM 


40 


NVP-IAQ824 


300 nM 


90 




30 nM 


26 


SAHA 


3000 nM 


71 




300 nM 


13 


Apicidin 


300 nM 


92 




30 nM 


25 



mmm 2 : ^D-^w^'WWi^^mmmz:^\f^ pg ^mmmm^ hl-i mm) 
mmmi tmrn^zLx^-^^^mmmmmm^mmhrc. mmm long/mi ©th 

IL-1J3 (R&D System aiS) T-»b> 48 Bt«(Z)^*±^§ 20wl -fOlsIlRb. hy 

•zt^^yv (Packard tt^) iS[i*?si4^n-«yufc» ^m\^'^m\'mmw^^t.m 
nmm^. jLr\ ^mm^ ioo%^ in ^ip^^ o%<t u^wiJi-^T-e® pg ^ie#s 

(^:^) i^^?:T^2iC:^T. Mlfc-^^T^^^S HDAC BESfk'&i^tt, ^<^> 
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HDAc mm^^tmMmzi^\,^T. pg ^m^mm-t^ e: tmm b^. 
m2 





'MM. 






30 nM 


61 




3nM 


39 




0.3 nM 


6 


FK228 


30 nM 


97 


MS-27-275 


30 M 


95 


mm (Na:i[) 


5mM 


78 



U-->i^{3i^:<fflVie,nTVi§;^ftTafe§ (Spinto S.et al. Agents 
Actions;39, C160-2, 1993)o in vitro fc:feViT, 1/5^7 >^S7t^S IL-1 ^Ci-S 

PG^^?:»Jt-§f^^;^t^^-^ h .J ^;^;)^iS^D:7°DT-7-ilM#^J (Lawrence J. et al. 
Arch Biochem Biophys. 344(2), 404-12, 1997) ^mW^'h'fJV^ ^ X fc:feViT 

V ')^7.(D»m'^'^^^mj\zm\r^Z.tifimm-^nX\^^^ (A^m Rheum Dis. 54(8). 
662-9, 1995, J Exp Med. 182(2), 449-57, 1995, Adv Dent Res. 12(2), 82-5, 1998 Inflamm 
Res. 49(4), 144-6, 2000). cfc-^T, *Ml^T®nfc?il^«^$tlfc*^Hj05«^K^ 

HDAC imih-^m\t. ptp^-tifflmT h ^)^7.(D^m • ^'A^mi'T^Mm 

h ^)^7.(D^m ■ ^it^mmr^Rm^mmmMx$>^ il-i >m 
oy^^-rtuz^Lxhm^zmm^wmmi^-T h ui7x<D^m'm^mm'r^i^m 
^* b, mwimm(Dmm\z^'^f}-^t> ^rw^mmmm^-^ h v ^x<D^m • ^'nmmr 
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ft ^ (D ffl 

Ti^^n^xT'e/^yg^ H^b-g-tl. MS-27-275, XnchostatinA, NVP-LAQ824, SAHA. 
Apicidin> Phenylbutyrate% Valproic acid^ Pivaloyloxymethyl butyrate, CI-994^ Depudecin, 
Trapoxin. CHAP ^tX^i?5&^ Cjl^$n§W^©l6H 1 fBife©^J. 




0) (ID (Ila) 

3 . ME h >j8iT-k5";Wb:»miamb^i^/05, fk228, »^©|gH 2 iS«©^C (I) 

Y^^t^m. m^^omm 2 ib«©-^^ (na) T^^n-s^^y v^y^^- hMb^^i. 

MS-27-275, Trichostatin A, NVP-LAQ824^ SAHA» Apicidin> Phenylbutyrate RlX Valproic 

4. mB\i7.h>m.7't=^;vimmmmih^m^. r^ae*, joumai of sioiogicai 

Chemistry, 1990 ^ 265 pm74-17179J f3«©::;^?*{C J: 0 S!l^b;^C tT. h >jK 

7-fe?^;Kb^^ffi«^tt (iCsoM) 100 MM £^T©^i^®'fb'&t/T*§M*o^H 

1 iBm©^j. 
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